Rapid recent human evolution and the accumulation of balanced genetic polymorphisms.
All evolutionary change can be traced to alterations in allele frequencies in populations over time. DNA sequencing on a massive scale now permits us to follow the genetic consequences as our species has diverged from our close relatives and as we have colonized different parts of the world and adapted to them. But it has been difficult to disentangle natural selection from many other factors that alter frequencies. These factors include mutation and intragenic reciprocal recombination, gene conversion, segregation distortion, random drift, and gene flow between populations (these last two are greatly influenced by splits and coalescences of populations over time). The first part of this review examines recent studies that have had some success in dissecting out the role of natural selection, especially in humans and Drosophila. Among many examples, these studies include those that have followed the rapid evolution of traits that may permit adaptation to high altitude in Tibetan and Andean populations. In some cases, directional selection has been so strong that it may have swept alleles close to fixation in the span of a few thousand years, a rapidity of change that is also sometimes encountered in other organisms. The second part of the review summarizes data showing that remarkably few alleles have been carried completely to fixation during our recent evolution. Some of the alleles that have not reached fixation may be approaching new internal equilibria, which would indicate polymorphisms that are maintained by balancing selection. Finally, the review briefly examines why genetic polymorphisms, particularly those that are maintained by negative frequency dependence, are likely to have played an important role in the evolution of our species. A method is suggested for measuring the contribution of these polymorphisms to our gene pool. Such polymorphisms may add to the ability of our species to adapt to our increasingly complex and challenging environment.